Nocturnal augmentation of growth hormone (GH) secretion is preserved during repetitive bolus administration of GH-releasing hormone: potential involvement of endogenous somatostatin--a clinical research center study.
Pulsatile GH secretion in humans is under the dual and opposing regulation of hypothalamic GHRH and SRIH. GH pulses result from acute GHRH secretory discharges, and their occurrence and amplitude are augmented at night. We hypothesized that normal adults have predictable circadian or ultradian patterns of SRIH secretion and that this rhythm modulates both spontaneous GH secretion and the GH response to GHRH in a similar manner. To test this hypothesis, we compared baseline GH concentration patterns with GH profiles during submaximal iv boluses of GHRH. Every 20 min blood sampling for plasma GH determination over a 24-h period was performed in seven middle-aged men on days 1 and 7. Each subject received a GHRH (0.33 microgram/kg) iv bolus every 2 h on days 2-7, during which the GH responses to the first two boluses were measured. Plasma insulin-like growth factor I (IGF-I) was measured at 0800 h on each day. [The subjects had GH response to every GHRH bolus] and the integrated GH concentration on day 7 was increased 4.3 +/- 0.6-fold over that in the baseline study on day 1. There was no acute or chronic desensitization to GHRH, and the pituitary remained equally responsive to the GHRH boluses despite a 2.6-fold increase in IGF-I by day 7. During this same time period, there was a 1.4-fold increase in IGF-binding protein 3. The subjects showed similar circadian patterns of GH secretion at baseline and during repetitive GHRH boluses, with a maxima on each day occurring during the early night-time hours. These data demonstrate that healthy men remain sensitive to the GH-releasing effects of submaximal bolus doses of GHRH despite significant increases in GH and IGF-I. The similarities between the GH concentration profiles during days 1 and 7 are consistent with the hypothesis that the ultradian pattern of GH secretion in humans is in part a product of hypothalamic GHRH discharges superimposed on more slowly changing SRIH secretion.